The chemistry of the genus Teucrium (Lamiaceae) has been investigated by our group for the last forty years. It contains more than 300 species, 1) many of them occurring in the Mediterranean region.
In Lebanon, an infusion of the flowers of Teucrium orientale is used in folk medicine as as hypoglycaemic, vermifuge, antipyretic and to treat stomach and intestinal problems.
Column chromatography was used to isolate six neoclerodane diterpenoids: four of them are already known, having been isolated from Teucrium oliverianum: teucrolivin A (1), teucrolivin B (2), teucrolivin C (3), 19) teucrolivin H (4). 21) Two neoclerodanes are new products: they were ascribed the structures of 6-deacetyl-teucrolivin A (5) and of 8b-hydroxyteucrolivin B (6) , on the basis of spectroscopic evidence and chemical transformations. Tables 1, 3 ) suggested a structure closely related to teucrolivin A (1), 19) the main difference being the upfield shift of the signal of H-6b proton [d H 4.09 (1H, dd, Jϭ12.0, 3.8 Hz)] of compound 5 with respect to that of teucrolivin A. Therefore we assigned compound 5 the structure, 6-deacetyl-teucrolivin A. In agreement with the above conclusions, acetic anhydride-pyridine treatment of compound 5 gave teucrolivin A (1), allowing us also to assign to compound 5 the absolute configuration of neoclerodane since the absolute configuration of teucrolivin A is well known. (Rotating frame Overhauser effect spectroscopy) experiment was carried out ( Table 2) . The correlation between H-18a and H-6 confirmed the b-orientation of the latter. Furthermore, the correlation between Me-20 and H-1a showed that they must be close, in a cis 1,3-diaxial relationship, and, consquently the hydroxy group at C-10 has to be b-orien- clearly showed that the a-hydroxyl group at C-6 of compound 6 was acetylated. In order to determinate the position of the fourth acetoxyl group a HMBC (heteronuclear multiple-bond correlation) 27) experiment was carried out ( Table 2 ). The tertiary methyl group at d . From all the above data it was evident that compound 7 possessed an acetoxyl group at C-8 and a free hydroxyl group at C-10.
The absolute configuration of 8b-hydroxy-teucrolivin B (6) was not ascertained but is believed to belong to the neoclerodane series like teucrolivins A (1), B (2) and C (3), co-occurring in the same species.
The known compounds were identified by direct comparison (TLC, 1 H-and 13 C-NMR, IR and [a] D ) with compounds previously isolated from Teucium oliverianum in our laboratory. Copies of the original spectra are obtainable from the corresponding author. 13 C-NMR data of teucrolivin H (4) are included in Table 3 as they were not previously reported. 21) A binary choice feeding bioassay using either glass-fibre discs (Spodoptera littoralis, S. frugiperda and Heliocoverpa armigera) was used to evaluate the activity of the compounds against the final stadium larvae of Lepidoptera.
28) The compounds isolated from Teucrium orientale differed in their potency on the feeding behaviour of the larvae. Table 4 shows that the neo-clerodane teucrolivin A (1) was the most potent antifeedant against all three species of Lepidoptera. It was the only compound tested with the epoxy as well as the C-6 and C-19 acetate moieties. The activity declined in teucrolivin B (2) and teucrolivin C (3), compounds that lack the acetate moiety at C-6. A similar trend in decreasing activity from compound 1 to compound 3 was observed for all three species of insects. These data support earlier suggestions that the presence of the epoxy as well as the acetate contributes to the potency of the compounds. However, we cannot attribute the antifeedant activity of the neo-clerodanes to the presence or absence of this one specific functional group on the molecule, 9) other functional groups are important to the antifeedant and astringent properties of these molecules.
Experimental
General Experimental Procedures IR spectra were determined with a Perkin Elmer 257 instrument. Optical rotation were recorded on Jasco P-1010 polarimeter. 1 H-and 13 C-NMR spectra were obtained on Bruker AMX-600 operating at 600.13 and 150.9 MHz for proton and carbon respectively. DEPT experiments were acquired on a Bruker AMX-300 spectrometer. Measurements were made on solution in CDCl 3 , chemical shifts were referred to TMS set at 0 ppm, and coupling constants are given in Hz. Heteronuclear two-dimensional 1 H- 13 C correlations, one-bond HMQC (heteronuclear multiple quantum correlation) and long-range HMBC (heteronuclear multiple bond correlation), were carried out in the 1 H-detected mode with broad-band decoupling in the 13 C domain. ROESY experiments were obtained using as spin-lock a continuous low power transmitter pulse and mixing time of 0.2 and 0.4 s, using standard BRUKER pulse sequence. MS were recorded on a Finnigan TSQ70 instrument (70 eV, direct inlet). Elemental analysis was carried out with a Perkin-Elmer 240 apparatus. Extraction and Isolation Dried and finely powdered T. orientale parts (1153 g) were extracted with Me 2 CO (3ϫ5 l) at room temp. for 1 week. The residue (90 g) obtained by removal of the solvent at reduced pressure, was chromatographed on a silica gel (Merck, Art. 7754, deactivated with 15% H 2 O, 500 g) column, packed in petroleum ether, using a petroleum ether-EtOAc gradient solvent system (0→80% EtOAc in petroleum ether, total 6 l) followed by EtOAc (1 l) and a mixture of EtOAc and MeOH (9 : 1, 1 l). The fraction eluted with petroleum ether-EtOAc 80% was purified by column chromatography (CH 2 Cl 2 -MeOH 2%) to afford in order of increasing polarity teucrolivin A (1, 50 mg), 6-deacetyl-teucrolivin A (5, 7 mg), teucrolivin H (4, 20 mg), teucrolivin B (2, 360 mg) and 8b-hydroxy-teucrolivin B (6, 10 mg). The fraction eluted with petroleum EtOAc was purified by column chromatography (CH 2 Cl 2 -MeOH 4%) to afford clean teucrolivin C (3, 83 mg).
6-Deacetyl-teucrolivin A (5) C-NMR spectral data: see Table 3 . 1 H-NMR spectral data: see Table 2 .
13
C-NMR spectral data: see Table 3 Acetylation of 8b-Hydroxy-teucrolivin B (6): Acetic anhydride-pyridine (2 ml, 2 : 1) treatment of 6 (10 mg) at room temperature for 24 h gave after the usual work up 10 mg of the tetraacetyl (7) Antifeedant Activity Bioassay Compounds 1-3 were tested in a binary glass-fibre choice test 28) for antifeedant activity. The three compounds were all tested at 100 ppm against 18-24 h old final stadium larvae of the three species of Lepidoptera. Lower concentrations were also tested against larvae of S. littoralis and H. armigera. Regression analysis was used to estimate the FI 50 . Each concentration was tested against 5-20 larvae per species.
